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ABSTRACT
Objectives: Cost-effectiveness analysis has been recom-
mended by national health agencies worldwide. In the United
Kingdom, the National Institute of Health and Clinical
Excellence supports the use of generic health-related quality
of life instruments such as EuroQol EQ-5D when quality-
adjusted life-years are used to measure health beneﬁts.
Despite the urgent need for appropriate methodologies to
improve the use of scarce resources in Latin American coun-
tries, little is known about how health is valued.
Methods: A national population survey was conducted in
the United States in 2002, based on a sample of 1603 non-
Hispanic nonblacks and 1115 Hispanics. Participants pro-
vided time trade-off utilities for a subset of 42 EQ-5D health
states. Hispanic respondents were grouped according to their
language preferences (Spanish or English). Mean utilities
were compared for each health state. A random-effects model
was used to determine whether real population differences
exist after adjusting for sociodemographic characteristics. A
population value set for all 243 EQ-5D health states was
developed using only the data from Spanish-speaking
Hispanics.
Results: Mean valuations differed slightly between non-
Hispanic nonblacks and English-speaking Hispanics.
Spanish-speaking Hispanics, however, tended to give higher
valuations than non-Hispanic nonblacks (P < 0.05) corre-
sponding to an average of 0.034 point. A regression model
was developed for Spanish-speaking Hispanics with a mean
absolute error of 0.031. Values estimated using this model
show marked differences when compared with correspond-
ing values estimated using the UK (N3) and US (D1) models.
Conclusion: The availability of a Hispanic model for EQ-5D
valuations represents a signiﬁcant new option for decision-
makers, providing a set of social preference weights for use
in Latin American countries that presently lack their own
domestic value set.
Keywords: EQ-5D, Latin America, quality-adjusted life-
years, social value set.
Introduction
The measurement of health-related quality of life
(HrQoL) is of growing importance in assessing the
effectiveness of health interventions at all levels of the
health-care system. Although a large number of avail-
able HrQoL instruments are available, not all of these
have the necessary properties to support their legitimate
use in cost-effectiveness analysis. Proﬁle measures such
as Short Form 36 (SF-36) [1] or Nottingham Health
Proﬁle (NHP) [2] that generate concurrent observa-
tions on separate dimensions of health cannot be used
as they lack the capacity to represent outcomes in terms
of a single summary score. This property is designed
into the construction of index measures such as Health
Utilities Index (HUI) [3] and EQ-5D [4] in which health
status is represented as a single numeric value. A fur-
ther desirable attribute evidenced by these particular
HrQoL measures is that they are generic in scope and
were designed as general purpose tools. This generic
status facilitates the comparison of cost-effectiveness
results by those concerned with making system-wide
decisions about the allocation of health-care resources.
A key consideration in regard to any generic
HrQoL measure used for such social decision-making
is the origin of its weighting system. Following the
recommendations of the Washington Panel on Cost-
Effectiveness in Health and Medicine [5] and more
recently published guidance of the UK National Insti-
tute for Health and Clinical Excellence (NICE) [6], it is
generally accepted that when generic HrQoL measures
are used in the computation of quality-adjusted life
years, then the values applied should represent the
social preferences of the relevant population. Strictly
interpreted, this requirement means that valuation
systems developed in other countries should be cali-
brated in terms of the domestic population before
being applied by decision-making agencies. This is a
major challenge because the resources in terms of
research capacity and cost are distinctly nontrivial.
This has led to the unsatisfactory short-term
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expediency of uncritically adopting social preferences
without the consideration of evidence to support that
decision.
EQ-5D is a generic measure of HrQoL developed by
the EuroQoLGroup, an international research network
established in 1987, and has been used extensively to
investigate the value of health in many countries [7].
From the outset, visual analog scaling (VAS) rating was
used as the standard method of valuing EQ-5D health
states adopted by theGroup.However, local innovation
and experimentation was also encouraged, and this led
to the development of a multimethod valuation proto-
col that included ranking, VAS rating, and time trade-
off (TTO) utility elicitation. The protocol formed the
centerpiece of the Measurement and Valuation of
Health Project (MVH), which conducted a national
survey of EQ-5D values in theUnitedKingdom in 1993.
The social preference weights generated as a conse-
quence of that survey [8] remain in current use within
the United Kingdom but by custom and practice have
become regarded as a form of default value set in the
absence of local national alternatives.
In 2002, a national study was conducted in the
United States to establish a set of population-based
preference weights for EQ-5D [9]. Funded by the
Agency for Healthcare Research and Quality, this
study was largely based on the MVHmethodology and
included TTO utility elicitation. One of the few differ-
ences between this study and the earlier MVH study
was in the design of the sampling frame. Two language
versions were ﬁelded in the U.S. study to take account
of the growing minority of Hispanics, which in 2000
represented 13.3% of the total U.S. civilian noninsti-
tutionalized population [10]. The investigation of the
preferences of key population subgroups is a major
issue in itself because the representation of national
values involves a form of aggregation for which no
ﬁxed methodology has so far been established. The
aim of this article was to examine methods that might
be used to develop a set of weights for EQ-5D based on
the social preferences of Hispanics who had partici-
pated in the U.S. valuation survey.
Methods
Data and Study Population
Data used in this analysis were obtained from the U.S.
Valuation of the EuroQol EQ-5D Health States study,
which was conducted by the Agency for Healthcare
Research and Quality [10]. The target population
of the survey comprised approximately 210 million
civilian, noninstitutionalized English, and Spanish-
speaking adults, aged 18 years or more, who resided
in the United States in 2002. A multistage probability
sample was selected from the target population using
a sampling frame based on residential mailing lists
and Census demographic data. The Hispanic minority
was oversampled to ensure adequate numbers of
respondents. Data were collected by more than 100
trained professional interviewers from whom 30 were
bilingual.
The subjects in this study consist of three popu-
lation groups drawn from the original valuation
sample represented by 1603 non-Hispanic nonblack
(Others), 615 English-speaking Hispanics (ENHispan-
ics), and 500 Spanish-speaking Hispanics (SPHispan-
ics). SPHispanics respondents in this survey represented
a population consisting of Mexicans (62.9%), Latin
Americans (19.2%), Cubans (8.2%), Puerto Ricans
(5%), and others (4.6%). Subjects were excluded if
they have incomplete or inconsistent valuation data
based on criteria reported elsewhere [9].
EQ-5D
The EQ-5D classiﬁcation system comprises ﬁve
HrQoL dimensions: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimen-
sion consists of three levels of severity corresponding
to no problem, moderate problem, or severe problem.
A set of 243 possible health states is deﬁned by these
ﬁve dimensions/three-level descriptive system. Each
state is associated with a unique ﬁve-digit code repre-
senting the level of problem in the ﬁve dimensions, e.g.,
11111 represent no problem on any dimension and
33333 represents severe problems on all dimensions.
A subset of 43 EQ-5D health states was selected for
valuation purposes, to which the states “unconscious”
and “immediate death” were added to yield a total of
45 health states.
Data collection instruments used in the U.S. EQ-5D
valuation project were similar to those applied in the
MVH study conducted in the United Kingdom in 1993
[8]. The survey included a health state valuation ques-
tionnaire and a background questionnaire to record
sociodemographic variables, together with a self-
assessed rating of respondents’ own health using
EQ-5D.
TTO Protocol
Each respondent followed a TTO elicitation protocol
using the double-sided time board and a set of 13 health
states drawn semirandomly from the 45. The TTO
protocol essentially provides a set of two options for a
given health state until the respondent reaches a point
where he or she is indifferent to both options. If the
respondent considers that the given health state is better
than being dead, he or she is asked to indicate whether
he or she prefers to live in that state for 10 years or to
live in full health for x years, where x is 10 years or less.
If the health state is considered to be worst than dead,
respondents are asked to choose between living in that
state for 10 - x years where x is 10 years or less, fol-
lowed by x years in full health, and immediate death.
A lineal transformation was applied to bind all the
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valuations between -1 and 1. A full account of this
methodology has been given elsewhere [9].
Statistical Analysis
Subgroup differences were explored comparing the
mean TTO values of 42 health states (the 45 excluding
full health, unconscious, and immediate death) using
t-test and estimating absolute differences. To correct for
the imbalance in the achieved survey due to the over-
sampling design, a set of respondent weights was used.
Weights were computed based on the September 2002
postcensal estimates for the U.S. adult civilian noninsti-
tutional population. A random-effects (RE) model was
used to explore the differences between subgroups
adjusting for age, sex, and self-reported health prob-
lems on the EQ-5D system and including dummy vari-
ables to identify ethnicity and language preference.
Where differences were found, the same regression
model was rerun with additional interaction terms.
Modeling
Several RE models were tested on the SPHispanic sub-
group valuations. This modeling approach takes into
consideration the fact that each individual may have a
different pattern of responses in comparison with the
population average, which could result in higher or
lower TTO values.
The dependent variable for all models was com-
puted as 1 minus the assigned TTO value. Independent
variables included a set of 10 dummy variables (i.e.,
M2, M3, Sc2, Sc3, Ua2, Ua3, Pd2, Pd3, Ad2, and
Ad3), which represent the main effect of any move-
ment from no problem (level 1) to moderate or severe
problems (level 2 or level 3) within each EQ-5D
dimension. Additional models were also estimated
including interaction terms represented by the follow-
ing independent variables:
• N2: whether there is any dimension on level 2;
• C2: the number of dimensions on level 2;
• C2sq: the square of the number of dimensions on
level 2;
• N3: whether there is any dimension on level 3;
• C3: the number of dimensions on level 3;
• C3sq: the square of the number of dimensions on
level 3;
• X2: whether there are two or more dimensions on
levels 2 or 3;
• X3: whether there are three or more dimensions
on levels 2 or 3;
• X4: whether there are four or more dimensions on
levels 2 or 3;
• X5: whether there are ﬁve dimensions on levels 2
or 3.
Regression models with different combinations
were tested, allowing a maximum of three additional
variables including the constant. Goodness-of-ﬁt sta-
tistics considered relevant in the analysis were Pear-
son’s correlation coefﬁcient between the observed and
the predicted health states values (i.e., R2 overall), the
mean absolute error (MAE) for predicting the 42 core
EQ-5D health states, and the number of predictive
errors greater than 0.05 and 0.10. Normality of the
residuals was analyzed using scatter plots. Heterosk-
edasticity was explored using the Breusch–Pagan test.
Robustness of the model was assessed by splitting the
SPHispanic sample into two and using the predicted
value set of one-half to estimate the observed values of
the other half. Observed and predicted values from the
SPHispanic value set were compared with correspond-
ing values from UK (MVH) N3 and the U.S. D1
models to quantify the impact of a set of population-
speciﬁc weights for Latin Americans. All the statistical
analyses were conducted using Stata 9.1 [11].
Results
Sociodemographic and self-reported health character-
istics of the respondents in the U.S. Valuation survey are
described in Table 1. Both Hispanic subgroups tended
to be younger, less educated, reported less health prob-
lems on EQ-5D, and had a higher self-rated health
status than their non-Hispanic nonblack counterparts.
Rates of reported problems were lower among
Table 1 Sociodemographic and self-reported health character-
istics of the study subgroups
Others ENHispanics SPHispanics
Sex, % (n)
Female 51.9 (881) 46.6 (344) 52.0 (288)
Male 48.1 (722) 53.4 (271) 48.0 (212)
Age, % (n)
Mean (SE) 46.03 (0.5) 35.61 (0.87) 40.02 (0.80)
18–44 years 52.3 (834) 77.2 (474) 67.4 (332)
45–64 years 31.1 (497) 17.7 (106) 24.4 (113)
65+ years 16.5 (272) 5.1 (35) 8.2 (55)
Educational attainment,
% (n)
Mean (SE) 13.11 (0.07) 12.01 (0.17) 8.71 (0.20)
<9 years 3.5 (65) 8.0 (45) 45.2 (220)
9–12 years 45.6 (702) 54.2 (337) 44.9 (213)
13+ years 50.9 (828) 37.8 (226) 9.9 (64)
Self-reported health
problems, % (n)
Mobility 19.2 (310) 13.0 (78) 11.6 (66)
Self-care 3.8 (61) 2.2 (17) 2.5 (16)
Usual activities 15.3 (246) 13.4 (72) 10.1 (57)
Pain/discomfort 42.4 (670) 31.2 (197) 29.1 (153)
Anxiety/depression 27.3 (444) 23.3 (161) 24.2 (130)
Self-rated VAS, % (n)
Mean (SE) 83.54 (0.45) 84.08 (1.23) 86.03 (1.01)
81–100 65.8 (1027) 68.2 (416) 74.3 (351)
61–80 24.7 (401) 24.2 (143) 18.2 (95)
41–60 6.2 (103) 4.1 (29) 5.0 (26)
21–40 3.0 (51) 1.3 (11) 1.7 (12)
0–20 0.3 (6) 2.2 (6) 0.8 (7)
ENHispanics, English-speaking Hispanics; SPHispanics, Spanish-speaking Hispanics; SE,
standard error;VAS, visual analog scale.
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SPHispanics for mobility, usual activities, and pain/dis-
comfort dimensions than among their English-speaking
counterparts. Although SPHispanics were older and less
educated, their self-rated health status was signiﬁcantly
higher (P < 0.001) than for the ENHispanics.
MeanTTOvalues for the 42 EQ-5Dhealth states are
described in Table 2. The highest valued state for non-
Hispanic nonblacks was 11121 (indicating a moderate
problem with pain/discomfort). The highest valued
state for both Hispanic groups was 21111 (indicating
moderate problem with mobility). The worst health
state for all subgroups was 33333 with values of
-0.113, -0.057, and -0.103 for non-Hispanic non-
blacks, ENHispanics, and SPHispanics, respectively. The
ENHispanics tended to have higher values than non-
Hispanic nonblacks (32 out of 42), but only seven of the
paired tests are statistical signiﬁcant. Mean TTO values
for 22 health states were higher in SPHispanics than in
non-Hispanic nonblacks of which 13 were statistical
signiﬁcant. Themean absolute difference in TTO scores
between non-Hispanic nonblacks and ENHispanics was
smaller than that between non-Hispanic nonblacks and
SPHispanics, being 0.054 and 0.070, respectively. In
general,Hispanics had highermean valuations for some
of the mild and most of the severe health states com-
pared with their non-Hispanic nonblack counterparts
as seen in Figure 1.
The regression analyses showed no statistical signiﬁ-
cance for the ENHispanic dummy after adjusting for age,
sex, and self-reported health problems (P > 0.05). This
ﬁnding suggests that differences between non-Hispanic
nonblacks and ENHispanics reﬂected in aggregate-level
data were affected by variations in respondent-level
characteristics. The SPHispanic dummy was statistically
Table 2 Observed mean TTO valuations of 42 health states by study subgroups
Health state
Others ENHispanics SPHispanics Absolute differences
n Mean SD n Mean SD n Mean SD
Others vs.
ENHispanics
Others vs.
SPHispanics
11121 716 0.888 0.187 293 0.869 0.215 226 0.838 0.279 0.019 0.050
11211 341 0.865 0.217 154 0.860 0.216 118 0.850 0.265 0.004 0.015
21111 376 0.864 0.244 135 0.880 0.271 107 0.871 0.211 0.015 0.007
12111 525 0.840 0.239 202 0.795 0.326 162 0.853 0.270 0.045 0.012
11112 491 0.825 0.283 217 0.838 0.274 172 0.854 0.259 0.013 0.029
12211 375 0.792 0.291 139 0.712 0.396 108 0.760 0.322 0.080 0.032
12121 361 0.792 0.254 124 0.801 0.263 113 0.713 0.331 0.010 0.078*
11122 526 0.758 0.292 198 0.741 0.308 161 0.733 0.353 0.017 0.025
22121 511 0.744 0.305 187 0.670 0.351 167 0.724 0.343 0.074* 0.020
22112 341 0.693 0.379 154 0.739 0.319 118 0.720 0.333 0.046 0.027
22122 376 0.683 0.343 135 0.635 0.339 107 0.656 0.377 0.048 0.027
21222 491 0.670 0.336 217 0.703 0.335 172 0.601 0.447 0.032 0.070
12222 491 0.649 0.362 217 0.628 0.418 172 0.667 0.429 0.021 0.017
11312 361 0.637 0.380 124 0.619 0.351 113 0.575 0.456 0.019 0.063
21312 375 0.630 0.345 139 0.643 0.372 108 0.491 0.541 0.013 0.139*
22222 376 0.588 0.428 135 0.612 0.383 107 0.563 0.437 0.024 0.026
11113 737 0.529 0.426 259 0.586 0.418 220 0.711 0.365 0.058 0.183***
13212 375 0.503 0.431 139 0.514 0.376 108 0.435 0.461 0.011 0.068
13311 376 0.469 0.435 135 0.507 0.405 107 0.333 0.461 0.039 0.136***
12223 526 0.434 0.426 198 0.550 0.369 161 0.526 0.441 0.116*** 0.092
21232 341 0.395 0.462 154 0.446 0.397 118 0.499 0.498 0.050 0.104
21323 341 0.372 0.425 154 0.456 0.397 118 0.368 0.453 0.084 0.003
11131 736 0.357 0.471 263 0.501 0.404 221 0.495 0.490 0.144*** 0.138*
23321 341 0.356 0.449 154 0.366 0.553 118 0.384 0.461 0.011 0.029
22323 376 0.343 0.462 135 0.409 0.462 107 0.301 0.497 0.066 0.042
32211 376 0.305 0.418 135 0.410 0.449 107 0.246 0.484 0.105 0.059
22331 526 0.278 0.433 198 0.337 0.453 161 0.306 0.520 0.058 0.028
11133 361 0.277 0.474 124 0.328 0.405 113 0.389 0.509 0.051 0.112*
21133 375 0.265 0.444 139 0.316 0.456 108 0.369 0.498 0.050 0.104
23232 375 0.192 0.438 139 0.269 0.432 108 0.297 0.492 0.077 0.105*
32223 511 0.189 0.435 187 0.140 0.388 167 0.183 0.444 0.048 0.005
23313 361 0.180 0.467 124 0.278 0.452 113 0.352 0.427 0.098* 0.172***
33213 376 0.176 0.412 135 0.286 0.438 107 0.158 0.516 0.111 0.018
22233 525 0.158 0.458 202 0.296 0.444 162 0.376 0.454 0.138** 0.217***
33321 361 0.133 0.429 124 0.170 0.375 113 0.060 0.437 0.037 0.072
32232 341 0.123 0.391 154 0.150 0.382 118 0.238 0.479 0.027 0.115*
13332 361 0.122 0.430 124 0.235 0.462 113 0.192 0.490 0.113 0.070
32313 525 0.101 0.417 202 0.161 0.473 162 0.218 0.425 0.061 0.117**
33232 341 0.037 0.397 154 0.081 0.332 118 0.124 0.424 0.044 0.086*
33323 375 0.013 0.398 139 0.039 0.351 108 -0.029 0.444 0.025 0.042
32331 361 0.013 0.428 124 0.122 0.422 113 0.197 0.506 0.110* 0.184**
33333 1603 0.113 0.374 615 0.057 0.327 500 -0.103 0.381 0.056*** 0.010
*P < 0.05; **P < 0.01; ***P < 0.001.
ENHispanics, English-speaking Hispanics; SPHispanics, Spanish-speaking Hispanics; SD, standard deviation;TTO, time trade-off.
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signiﬁcant when the regression model was adjusted by
the same background variable (Table 3). This suggests
that, on average, the SPHispanic community values
EQ-5D health states 0.034 point higher than non-
Hispanic nonblacks. Further analysis that allowed for
interaction effects found that 5 out of 10 terms involv-
ing EQ-5D dimensions reached statistical signiﬁcance.
From these ﬁve terms, having moderate self-care or
having severe pain/discomfort and anxiety/depression
problems were valued higher in the SPHispanics group
than in non-Hispanic nonblacks. The opposite situation
occurred with having severe usual activities and mod-
erate pain/discomfort problems, which were valued
lower in the SPHispanics than in the non-Hispanic non-
black group.
Because differences were statistically signiﬁcant in
the regression analysis only when non-Hispanic non-
blacks were compared against the SPHispanics, a
number of RE models were developed to ﬁt the valua-
tions of the latter. Only models with the highest good-
ness of ﬁt are presented in Table 4. In addition to
the 10 EQ-5D dummy variables included in the
basic (main effect) regression, two other terms that
accounted for interactions were statistically signiﬁcant
with a P-value < 0.001: N3 and X4. The estimates for
these two terms (N3 and X4) were higher in magnitude
than the lowest of the 10 EQ-5D dummy variables.
Only X4 presented a negative estimate, which produces
a positive adjustment to health states that have four or
more dimensions on level 2 or level 3. Despite account-
ing for the same proportion of variance, the N3 + X4
model generated the lowest number of errors greater
than 0.05 in absolute magnitude (i.e., 8 out of 42). The
exclusion of an intercept did not improve the model ﬁt.
Residuals of the N3 + X4 model appeared nor-
mally distributed in the scatter plot. As expected and
seen in previous studies, heteroskedasticity was
present in the model [12,13]. When robustness was
explored by splitting the sample randomly in two and
using the value set of one-half to predict the values of
the other half, both estimated and predicted values
were highly correlated (R2 = 0.96) with an MAE of
0.044.
Table 5 reports a goodness-of-ﬁt comparison
between the Latin N3 + X4 model, the UK (MVH) N3,
and the U.S. D1 model based on their original esti-
mates. From the results, it seems clear that neither the
N3 nor the D1 model adequately ﬁt the valuations
from the SPHispanics. The Latin N3 + X4 model pro-
vided the best ﬁt for the valuation data, with few
predicting errors and no bias across the 42 EQ-5D
health states. The full set of the Spanish-speaking His-
panic preference weights for the 243 EQ-5D health
states is provided in Table 6.
EQ-5D health state
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Figure 1 Comparison of the estimated mean valuation between non-Hispanic non-blacks (Other) and Hispanic subgroups.TTO, time trade-off.
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Discussion
This study conﬁrmed that differences in EQ-5D valu-
ations exist when population subgroups are compared.
Similar results have been recently reported by Shaw
et al.; however, preferred language of the respondents
was not taken into account in their subgroup analysis
[14].
Differences in the observed data are mainly found in
the most severe health states where Hispanics gen-
erally recorded higher valuations. Regression analyses
showed that, on average, SPHispanics valued EQ-5D
health states 0.034 point higher than their non-
Hispanic nonblack counterparts. Further regression
analyses accounting for interaction suggested that
differences in valuations are not constant across the
EQ-5D dimensions but differ in magnitude depending
on the level of the problem and dimension.
Table 3 Regression analysis (random-effects model) of valua-
tions from study subgroups
Others/SPHispanics
Main effect model
(R2 = 0.37)
Interactions model
(R2 = 0.37)
Coefﬁcient P-value Coefﬁcient P-value
Intercept 0.678 0.683
SPHisp 0.034 0.014 0.108 0.304
Age 0.009 0.010
Age2 -0.0001 -0.0001
Sex 0.022 0.062 0.016 0.236
M2 -0.040 -0.042
M3 -0.263 -0.258
SC2 -0.063 -0.071
SC3 -0.175 -0.175
Ua2 -0.073 -0.070
Ua3 -0.184 -0.175
Pd2 -0.030 -0.023
Pd3 -0.253 -0.267
Ad2 -0.060 -0.065
Ad3 -0.189 -0.204
SPHispxAge -0.008 0.098
SPHispxAge2 <0.0001 0.025
SPHispxSex 0.017 0.539
SPHispxM2 0.009 0.435
SPHispxM3 -0.025 0.089
SPHispxSC2 0.029 0.021
SPHispxSC3 0.002 0.901
SPHispxUa2 -0.010 0.463
SPHispxUa3 -0.035 0.016
SPHispxPd2 -0.031 0.012
SPHispxPd3 0.062
SPHispxAd2 0.020 0.088
SPHispxAd3 0.061
The “x” term represents interaction between variables.Age2 was included to account
for a nonlinear relationship between age andTTO valuations. P < 0.001 for all regres-
sion coefﬁcients unless otherwise stated.
Table 4 Parameter estimates and ﬁt statistics for alternative random-effects models based on the Spanish-speaking Hispanic subgroup
valuations
Basic N3 N3 + X4
Coefﬁcient P-value Coefﬁcient P-value Coefﬁcient P-value
Constant 0.136 (0.016) 0.111 (0.016) 0.125 (0.015)
M2 0.033 (0.011) 0.003 0.029 (0.011) 0.008 0.047 (0.012)
M3 0.282 (0.014) 0.270 (0.014) 0.290 (0.015)
SC2 0.042 (0.012) 0.041 (0.012) 0.054 (0.012)
SC3 0.174 (0.014) 0.161 (0.014) 0.176 (0.015)
Ua2 0.080 (0.012) 0.049 (0.013) 0.081 (0.016)
Ua3 0.210 (0.014) 0.142 (0.016) 0.181 (0.019)
Pd2 0.054 (0.012) 0.073 (0.012) 0.103 (0.014)
Pd3 0.205 (0.012) 0.174 (0.012) 0.202 (0.015)
Ad2 0.044 (0.011) 0.040 (0.011) 0.060 (0.012)
Ad3 0.143 (0.012) 0.105 (0.012) 0.122 (0.013)
N3 0.132 (0.015) 0.079 (0.018)
X4 -0.074 (0.020)
R2 overall 0.332 0.332 0.332
MAE 0.042 0.032 0.031
No. (of 42) > 0.05 14 11 8
No. (of 42) > 0.10 3 0 0
Note: Standard errors are given in parenthesis.All coefﬁcients are signiﬁcant at P < 0.001 unless otherwise stated.
Table 5 Parameter estimates and differences between the 42
observed and predicted valuations using alternative social value
sets for the Spanish-speaking Hispanic subgroup
Latin N3 + X4 model
Coefﬁcient
UK N3
Coefﬁcient
U.S. D1
Coefﬁcient
Constant 0.125 0.081
M2 0.047 0.069 0.146
M3 0.290 0.314 0.558
SC2 0.054 0.104 0.175
SC3 0.176 0.214 0.471
Ua2 0.081 0.036 0.140
Ua3 0.181 0.094 0.374
Pd2 0.103 0.123 0.173
Pd3 0.202 0.386 0.537
Ad2 0.060 0.071 0.156
Ad3 0.122 0.236 0.450
N3 0.079 0.269
X4 -0.074
D1 -0.140
I2sq 0.011
I3 -0.122
I3sq -0.015
MAE 0.031 0.244 0.215
No. (of 42) > 0.05 8 35 24
No. (of 42) > 0.10 0 30 17
A Social Value Set for Latin Americans 1175
SPHispanics attached more importance to health
states in which individuals have severe problems in
pain/discomfort and anxiety/depression than non-
Hispanic nonblacks (reﬂected by the positive sign
before the coefﬁcients of the interaction model in
Table 2). By way of contrast, having severe problems
on usual activities was a situation considered to be
of less importance for the SPHispanics than for their
non-Hispanic nonblack counterparts. Opposite ﬁnd-
ings were reported in a previous study that compared
UK and Spanish EQ-5D TTO valuations where Span-
iards ascribed lower weight to more symptom-based
dimension of pain/discomfort and anxiety/depression
[15]. This difference between SPHispanics in the
United States and the European Spaniards certainly
requires further analyses; nonetheless it might be
reﬂecting a different attitude toward the valuation of
health that goes against the idea of cultural heritage
[16].
The development of the N3 + X4 model based on
the valuations of the SPHispanics who participated in
the U.S. EQ-5D valuation study represents, as far as is
known, the ﬁrst social value set estimated for general
Latin American population. The extent to which its
application might generate signiﬁcant differences in
cost-effectiveness ratios within the United States cer-
tainly requires more research, although we agree with
Shaw et al. on the idea that national preferences
should be preferred in domestic economic evaluations
unless a strong justiﬁcation exists [14].
Table 6 Spanish-speaking Hispanic predicted preference weights for 243 EQ-5D health states
State Value State Value State Value State Value State Value
11111 1.000 22123 0.544 13222 0.450 13232 0.351 13331 0.237
21111 0.828 12131 0.540 21313 0.446 13322 0.350 31232 0.237
12111 0.821 13211 0.539 31112 0.446 32121 0.349 31322 0.236
11112 0.815 12213 0.539 22133 0.445 23313 0.344 33121 0.227
11211 0.794 11132 0.534 23213 0.444 31122 0.343 31231 0.223
22111 0.774 22312 0.528 13311 0.439 32221 0.342 32313 0.223
11121 0.772 21123 0.524 12313 0.439 23223 0.341 31321 0.222
21112 0.768 21223 0.517 13221 0.436 13231 0.337 33221 0.220
12112 0.761 13121 0.517 22232 0.426 13321 0.336 32223 0.220
21211 0.747 12123 0.517 31211 0.425 31222 0.336 33113 0.208
12211 0.740 22311 0.514 21133 0.425 33111 0.330 23332 0.204
11212 0.734 23112 0.513 22322 0.425 32113 0.330 31313 0.203
21121 0.725 11231 0.513 23123 0.422 22332 0.326 32133 0.202
12121 0.718 11321 0.512 13131 0.418 31311 0.325 33213 0.201
22112 0.714 12223 0.510 12133 0.418 32213 0.323 13333 0.189
11122 0.712 21312 0.508 21233 0.418 23133 0.323 32232 0.183
22212 0.707 22132 0.507 13213 0.417 31221 0.322 31133 0.182
22211 0.693 31111 0.506 21323 0.417 21333 0.318 32322 0.182
11221 0.691 23212 0.506 11331 0.413 13313 0.317 33123 0.179
21212 0.687 12312 0.501 12233 0.411 12333 0.311 31233 0.175
22122 0.685 13113 0.498 12323 0.410 31131 0.304 31323 0.174
12212 0.680 11313 0.493 23312 0.406 23232 0.304 33312 0.163
11113 0.674 22131 0.493 31121 0.403 31213 0.303 33222 0.160
22121 0.671 23211 0.492 23222 0.403 23322 0.303 33311 0.149
21122 0.665 11223 0.490 13123 0.395 32123 0.301 32331 0.143
22221 0.664 21132 0.487 23311 0.392 13133 0.296 23333 0.142
12122 0.658 22231 0.486 32112 0.392 11333 0.291 33132 0.142
21222 0.658 22321 0.485 11233 0.391 13233 0.289 31332 0.137
12222 0.651 23122 0.484 11323 0.390 13323 0.288 33131 0.128
21221 0.644 12132 0.480 13223 0.388 32312 0.285 31331 0.123
12221 0.637 21232 0.480 22331 0.386 32222 0.282 33231 0.121
11222 0.631 13212 0.479 32212 0.385 31123 0.281 32233 0.121
21113 0.627 21322 0.479 23132 0.385 31223 0.274 33321 0.120
13111 0.620 12232 0.473 31113 0.384 32311 0.271 32323 0.120
12113 0.620 12322 0.472 21332 0.380 33112 0.270 33313 0.101
11311 0.615 11133 0.472 13312 0.379 31312 0.265 33223 0.098
22222 0.604 23121 0.470 12332 0.373 23331 0.264 32332 0.083
11131 0.594 22313 0.466 32211 0.371 22333 0.264 33133 0.080
11213 0.593 21231 0.466 23131 0.371 32132 0.264 31333 0.075
23111 0.573 21321 0.465 21331 0.366 33212 0.263 33232 0.061
22113 0.573 23221 0.463 31212 0.365 13332 0.251 33322 0.060
11123 0.571 22223 0.463 23231 0.364 32131 0.250 33331 0.021
21311 0.568 12231 0.459 22233 0.364 33211 0.249 32333 0.021
22213 0.566 12321 0.458 23321 0.363 31132 0.244 33233 -0.001
12311 0.561 13122 0.457 32122 0.363 32231 0.243 33323 -0.002
13112 0.560 11232 0.453 22323 0.363 32321 0.242 33332 -0.039
11312 0.555 32111 0.452 12331 0.359 23233 0.242 33333 -0.101
21131 0.547 11322 0.452 13132 0.358 23323 0.241
21213 0.546 23113 0.451 11332 0.353 33122 0.241
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The comparison of estimated values reported for
the N3 and D1 indicates that the N3 + X4 model
reﬂects more appropriately the preferences of the
Spanish-speaking community, which now stands as
the best available proxy of social values in many
Latin American countries. It is still unclear how this
model might ﬁt the preferences of French- or
Portuguese-speaking Latin Americans, but given that
these populations share not only the Latin culture but
also the urgent need for methods to support the cost-
effective allocation of resources, the N3 + X4 model
may constitute a reasonable option when comparing
alternative health-care interventions in their local
context.
Conclusion
Despite the diversity and limited number of respon-
dents, the N3 + X4 model developed for the SPHispanic
community produces a value set with good ﬁt, with an
MAE of 0.031 and only eight prediction error exceed-
ing 0.05 in absolute magnitude. We believe that the use
of this new model will ease the progress of economic
evaluations in Latin American populations and at the
same time will aid decision-makers from both the
private and the public health-care sectors.
Source of ﬁnancial support: Victor Zarate was sponsored by
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